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degree of mtehlsg ©sf tee ccmpoueute ate tee effect© of change in 
the characteristics of te© various ©agio© component a on altitude par~ 
formsc©. 2M.s iawestXg&tieei is teisg catenated in m. altitude tost 
chanter at the CXweXste. laboratory of tee MCA* 

2his papei' presents date tewing performae© of tea engine using 
a Jet nozzle 18*41 inches in disaster. &© area of this nozzle is 
98.4 percent of tea standard Jot noszla rite which tea date of r©£ er- 
«ao© 1 ms ot^kLaed* Is® results presented were ©btalaad at ssi* tl&ted 
altitudes frea sea lew! to 50,000 foot ami rsa-pressure ratios fresa 
1.00 t© 2.70. 2hss© ra®»pr®sgsTO ratios correspond to flight Mania 
masters betesen ser© and 1*28, assnssiBg 100 percent ram recovery* 

St® data s» presented in a Masses' test tews tee effects of alti« 
ted®, ram-pressure rati©, ate J»t-aos«le size os. engine performs©©* 

The power plant i® rated at 5000 pocates thrust at static, sea 
level conditions wite an 18. 75 -inch disaster Jet nozzle » Ste power 
plant, alii had© test chamber, ate instnmsatatic® are 4®scrib©d in 
Part I of this report, refers®©© 1. 


rmmwp, 

a© following spools are used in this report-: 
A flow area, Sfnare feet 

Fj Jet thrust, pounds 

F„ set terust, pesjstes 

g acceleration of gravity, 32.2 ft/see 2 

I? ©agin® sp©®&, rpm 

P absolute total pressure, lb/ft 2 

p absolute static jaws*®®, lb/ft 2 

B gas constant, 53*3 ft-lb/ (lb) { 9F) 

T indicated tea^seratur®, °B 

t static te^asmttsr©, °B 

W a air cxmsunptian, Ib/eee 
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fuel coasmptlos;* lb /hr 

¥g gas flow# Xh/tmc 

¥~/F specific fuel caiswpticm. 'based 0a net thrust^ Ib/hr/lb terast 
x n 

7 ratio of specific heats 

8 ratio of se&ient absolute static poseur® t© absolute static 

, pressure of MGk steward abmspfeer© at sea level 

Q ratio of ee^’eseor-iiiXet absolute total tester ater© to 

absolute static tes^eratur® ©f MCA standard alaaoaphere at 
sea level « 

Subscript; 

7 tall pipe instru^ntatioji station 
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Em test proeedur© and the processing of tee data for this 
report rare slMlar to te© wteods described in Part 1 ©rcept for 
tee addition of two steps described below. 

At tee hi#, altitude conditions j ras-jsrassura ratio varied as 
*** M 4 ^ *“ • ffrot ^ «•“ TOlati< =“ ms 


performs®© paraarters attest raa-prasem*® ratio. Cross plots of 
teis type are presented# 


Alr-flox? ®sasur©Ban&s presented in Part I depended on thrust 
asmsureMsst. and therefore included tee effect of any S8&11 discrep- 
ancies in tee thrust mm.mxxmm. it* Jxi tee present paper tee air- 
flow data presented, were calculated fro® tee averaged tall -pip© -rate 
readings by us© of the following relation; 



( 1 ) 


in which tee static tesperatta?© tj ms esloulated using a recovery 
factor of 0.8 determined from eaXiaratioa tests. 
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30,000 feet* Alteon# ikes*® le a scatty of the date, of figure 5, 
iso definite treads are indicated except in figure 5® is which there 
appears to 1>e a sssall Increase in ccurectet aet-terast ©f&slfic 
fuel consumption as altitude is increased fr<m 40,000 to 50,000 feet* 
ltd. a is in agreement with the increase in. corrected foal ecnsiaa^tim 
of figwe 4e» 


Bie irdica.t5.cm. in Part I (reference l) of a possible ssall 
increase la rst-fkrust specific fuel c aamxstpti on rite increasing 
altitude my isf® resulted f&m the spread ©f the net thrust specific 
fuel ccnstasption data as te© trasod was not ©orasigtesst for the rarlous 
ran-pres&nre ratios mr for the altitudes fw a particular ram- 
pressur© ratio. 1% can h© concluded that for 'this angin© changes 
in altitude kara little effect on sc&r&at&d. mt~terust specific fuel 
mtmmpklon* 

®i© corrected tail- pip© indicated tes&peratur© ( eghatiat-gag tea- 
parature) increased slightly with. increase in altitude (fig. 6). 


Effect of vm&' 
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urea 1 threu# 
clearly the apprerimte effect of ra»< 


^sBure ratio* 


Ui© corrected data from fig- 
cross -plotted te she?**- may© 
•pressure ratio on engine per- 






tades tested) of raffi-pressure ratio on engine performs©®. fte cor- 
rected Jet thrust is shown (fig* ?) to increase rapidly with ram- 
pressure ratio. Hie corrected set-teamst (fig. 8) is shown first 
to decrease and then to increase at & rapid rat© with increase la 
raaa-prassur® ratio at all ©agin© speeds* Corrected air csueuasption 


(fig. 9) increases with aa increase in ra^a-poessyr© ratio. 


Tm corrected fuel consuBgftioa (fig. 10 ) is ©eon to rise at 
aa increasing rate rite Increase in ram-pressura ratio at corrected 
engine speeds of 8,000 rpa and abora* At 8,000 ypa tee cur?® 
indicates a decline in corrected fuel ©onmasagtiosi with as Increase 
is raa~p?es 0 iffi© ratio fma 1.0 to 1.3* !2te corrected sst-tersst 
specific fuel eonmnaptioa (fig. 11) In general Increased with 
increasing raa-prassura ratio to a peak raise at a raa-prassora 
ratio tetecen 1.4 and 1*7 1 then decreased until a raa-pras sure 
ratio teteees. 1*8 sad 2*8 rae reaped and tecs began to Increase 
again with further incres.se Is rsia-preseura ratio. 


2b© corrected tail- pip© IMioated tMgwrat®?® (fig. 12) at 
first decreases and te«a increases with Increasing rn-pra sswra rati©* 
Sis rariatios is greatest at tfa® lower engine speeds. 


Effect of Jet nozzle sir, a. - Data ay® presented for th© 18.75- 
and ' Jet comics at a rs®- pressure ratio of 1.70 
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Ito&sst wgmettiiC total comm^ilm, v & a smrlj equal 
€&m® 11*500 rps. (fig* 17 }* At aegis© ^eMs Ml 
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Corrected engine speed 

Cai Ram-pressure ratio 

gura Effect of altitude- and corree 
corrected net thrust at various ram-pr 
rxoaxle -diameter*. 18*41 inches. 




Corrected net thrust 
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Corrected engine speed, H/tJT, rpm 
Co) Ram-pr assure ratio, 1*7* 

-Continued* Effect of altitude and" corrected 
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Figure 2® ~ Continued , Effect of altitude and corrected oils 
speed on corrected net thrust at various ram-pressurei^gt’ 
Jet rafale diameter* 18.41 inches ® 
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6*000 8,000 10,000 12,000 

Corrected engine speed, H/ySF, rpm 

(e) Rent-pressure ratio, Pg/lt-* 2*7* 

gure £.» - Concluded* Effect of altitude and corrected englnl. 
speed on corrected net thrust at various ra.ni” pressure ratldsl 

















orrecied fuel consumption, W /S y9 t it)/ hr 



4,000 6,000 i 

Correa* 

{ a I Raj 

Figure 4. «* Effect of all 
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Corrected engine speed, K/y^l , rpm 
(fej Ram-pressure ratio, 1.3 


gu?e 4* - Continued* Effect of altitude and corrected engine 
on corrected fuel consumption at various ram -pres sure ratio??,, 
nozzle diameter, 13.41 inches* 
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Corrected fuel consumption 
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Figure 4. * Continued, Effect of altitude and' corrected-^# 
or corrected fuel consumption at various ram-pressure rat 
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orrected fuel consumption^ -W f&\&» lb/ hr 
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4,000 6,000 8,000 10,000 18,000 14,000 

Corrected engine speed, N/y!T, rpm 

(d) Ram-pressure ratio, P^/p, , 2,3* 

[gore- 4. « Continued. Effect of altitude end corrected engine- 
on corrected fuel consumption at various ram— pres sure ratlds. 
Jet-nozzle diameter. 18.41 Inches.. 
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Corrected engine -speed, 
(a) Earn -pres sure ratio, 


5* - Effect of altitude and corrects 
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Corrected engine speed,. 'N/v§», rpa 
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Figure 5* - .Continued, Effect of .altitude and corrected engine 
a peed cm corrected net -thrust, specific fuel consumption at 
various ram-pressure ratios, Jet-nossle diameter, lit 41 : 
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Figure S» - -Concluded* Effect of altitude and corrected .engine 
speed on corrected, net -thrust specific fuel consumption at 
■ various ram-pressure ratios, Jet -nozzle dlamater, 18*41 Inch*#* 
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Corrected tailpipe indicated temperature „ T^/@ 








Corrected tailpipe indicated temperature * T^/% 
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1,000 6,000 8,000 10,000 12*000 14,000 

Corrected engine speed, N//© , rpm 

* nre - Oort Irued. Effect" 'of alt it tide " and corrected ■ 

er.r-ne speed on corrected tailpipe indicated temperature' V 
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Figure 13,- Effect of nozzl 
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Fifrura 17* - Effect of nozzle area on net-thrust 
fuel consumption at a simulated altitude of 30 
.and a ram-pressure ratio of 1.7. 
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